Abstract. The multi-variable Schmidt polynomials are defined by
We prove that, for any positive integers m, n, r, and ε = ±1, all the coefficients in the polynomial n−1 k=0 ε k (2k + 1)S
Introduction
Schmidt [7] introduced the numbers n k=0 n k
which, for r = 2, are called the Apéry numbers since Apéry [2] published his ingenious proof of the irrationality of ζ (3) . Motivated by the work of Z.-W. Sun [9] on the Apéry polynomials, Guo and Zeng [5] introduced the Schmidt polynomials
and obtained the following congruence:
where ε = ±1.
Here and in what follows, we say that a polynomial P (perhaps in multivariables) is congruent to 0 modulo n, if all the coefficients in P are multiples of n. Recently, Pan [6] proved that, for any positive integers r, m and n, there holds
where ε = ±1, and thus proved the related conjectures by Sun [9, 10] and Guo and Zeng [5] . Note that, it is not easy to prove (1.1) for m 2 directly, because there are no simple formula to calculate the coefficients in the left-hand side of (1.1). In fact, Pan [6] proved (1.1) by establishing a q-analogue.
Let
We shall give a generalization of (1.1) as follows. 
It is clear that, if we take x k = 2k k r−1 x k in the congruences (1.2) and (1.3), then we obtain the congruence (1.1).
Proof of Theorem 1.1 for m = 1
We first establish the following lemma. . Suppose that the statement is true for r. A special case of the Pfaff-Saalschütz identity (see [8, p. 44 
which can be rewritten as
Multiplying both sides of (2.1) by ℓ+m 2m
and applying (2.2), we obtain
Letting m + i = j and exchanging the summation order in the right-hand side of (2.3), we see that the identity (2.1) holds for r + 1 with
, m j (r + 1)m. . This proves that the identity (2.1) is also true for r + 1.
Proof of Theorem 1.1 for m = 1. Applying (2.1) and the identity
we have
Similarly, applying (2.1) and the identity
we get
This completes the proof.
Proof of Theorem 1.1 for m > 1
It is easy to see that
Exchanging the summation order, we may rewrite the right-hand side of (3.1) as
By Lemma 2.1, we see that
, as a polynomial in k, is a linear combination of
with integer coefficients. Note that (2.2) with m = j and k = i also gives
Therefore, by applying Lemma 2.1 and then repeatedly using (3.3), we find that the expression m j=1
, as a polynomial in k, can be written as a linear combination of
with integer coefficients, where i = max{i 1 , . . . , i m }. Finally, using (2.5) and (2.6), we deduce that the coefficients in (3.2) are all multiples of n. Namely, Theorem 1.1 holds for m > 1.
Remark. The identity (3.3) was also utilized by the second author [3] to confirm some conjectures of Z.-W. Sun [9, 10] on sums of powers of Delannoy polynomials. where ε = ±1.
Concluding remarks

